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4'-(4-Bromophenyl)-1'-methyldispiro- 

[indan-2,2'-pyirolidine-3',2"-indan]- 

1,3,1"-trione 



b = 21.5849 (5) A 
c = 12.7823 (3) A 
B = 98.422 (1)° 
V = 2139.55 (8) A 3 
Z = 4 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.492, r m „ = 0.788 



Mo Ka radiation 
li = \.95 mm -1 
T = 100 K 

0.42 x 0.20 x 0.13 mm 



18795 measured reflections 
6300 independent reflections 
4709 reflections with I > 2a(l) 
R in , = 0.036 
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In the title compound, C27H 2 oBrN0 3 , the pyrrolidine ring 
adopts a half-chair conformation, while the other five- 
membered rings adopt flattened envelope conformations with 
the spiro C atoms as the flap atoms. An intramolecular C— 
H- ■ O hydrogen bond occurs, generating an S(6) ring. In the 
crystal, molecules are connected via weak C— H- ■ O 
hydrogen bonds, forming chains along the c axis. 

Related literature 

For background to tuberculosis, see: Sunduru et al. (2010); 
Trivedi et al. (2010). For background to anti-tuberculous drugs, 
see: Moraski et al. (2011); Kumar et al. (2009); Maheswari et al. 
(2010). For puckering parameters, see: Cremer & Pople 
(1975). For the stability of the temperature controller used in 
the data collection, see: Cosier & Glazer (1986). 




Experimental 

Crystal data 

C^HjoBrNOj 
M r = 486.35 



Monoclinic, P2Jn 
a = 7.8392 (1) A 



Refinement 

R[F 2 > 2o(F 2 )} = 0.041 

wR(F 2 ) = 0.094 

S = 1.02 

6300 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



290 parameters 

H-atom parameters constrained 
A/W = 0.78 e A~ 3 
A/> mi „ = -0.72 e A~ 3 



D-H-A 




D—H 


H-A 


D- ■ A 


D-H-A 


CH-H1LB-- 


■Ol 


0.99 


2.40 


3.053 (2) 


123 


C15— H15A- 


•02' 


0.95 


2.44 


3.163 (3) 


133 


C22-H22A- 


•03 1 


0.95 


2.57 


3.225 (3) 


126 



t Thomson Reuters ResearcherlD: A-3561-2009. 



Symmetry code: (i) x + |, — y — |, Z + 1. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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IUCr electronic archives (Reference: HB6460). 
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4'-(4-Bromophenyl)-l'-methyldispiro[indan-2,2'-pyrrolidine-3',2"-indaii]-l,3,l"-trione 
A. C. Wei, M. A. Ali, R. Ismail, M. Hemamalini and H.-K. Fun 

Comment 

Tuberculosis (TB) is one of the most common chronic infections caused by Mycobacterium tuberculosis and is the world's 
second common cause of death from infectious diseases after AIDS (Sunduru et al, 2010). Among HIV infected patients, 
TB is the leading killer epidemic. About 2 million people living with HIV/ AIDS die from TB every year (Trivedi et al, 
2010). To make things even worse, the emergence of multiple drug resistant TB (MDR-TB), extensively drug resistant TB 
(XDR-TB) and extremely drug resistant TB (XXDR-TB) are on the rise (Moraski et al, 2011). These lead to the need for 
development of more potent drugs of new structures and with novel mechanisms of action (Trivedi et al, 2010). In our 
study, spiro nuclei were used as the core structure due to their potential antimycobacterial properties. Some studies have 
shown that many of these compounds displayed comparable or even better activities than some of the first-line TB drugs 
(Kumar et al, 2009; Maheswari et al, 2010). 

The asymmetric unit of the title compound is shown in Fig. 1. The pyrrolidine ring (N1/C7-C10) is twisted about the 
C9-C10 bond, with puckering parameters (Cremer & Pople, 1975) Q = 0.449 (2) A and f = 317.8 (3)°, and adopting a 
half-chair conformation. The two five- membered carbocyclic rings, C9/C19,C20/C25,C26 and C10-C12/C17-C18, are in 
envelope conformations: puckering parameters Q = 0.222 (2) A and f = 182.7 (5)° with atom C9 at the flap; and Q = 0.216 
(2) A and f = 4.9 (5)° with atom C10 at the flap, respectively. 

In the crystal packing, (Fig. 2), the molecules are connected via weak intermolecular C — H O (Table 1) hydrogen bonds, 
forming one-dimensional chains along the c-axis. 

Experimental 

A mixture of (£)-2-(4-bromobenzylidene)-2,3-dihydro-l//-indene-l- one (0.001 mmol), ninhydrin (0.001 mmol) and sar- 
cosine (0.002 mmol) (1:1:2) were dissolved in methanol (10 ml) and refluxed for 4 h. After completion of the reaction as 
evident from TLC, the mixture was poured into crushed ice. The precipitated solid was filtered, washed with water and 
recrystallised from petroleum ether-ethyl acetate mixture (1:1) to reveal the title compound as yellow blocks. 



Refinement 

All hydrogen atoms were positioned geometrically [ C-H 
£/ iso (H)=1.2t/ eq (C). 



= 0.95-1.00 A] and were refined using a riding model, with 
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Figures 




Fig. 1. The asymmetric unit of the title compound, showing 30% probability displacement el- 
lipsoids. 



Fig. 2. The crystal packing of the title compound (I). H atoms not involved in hydrogen bond- 
ing are omitted. 



4'-(4-Bromophenyl)-1 l -methyldispiro[indan-2,2'-pyrrolidine-3 l ,2"-indan]- 1,3,1 "-trione 



Crystal data 
C 27 H 2 oBrN0 3 
M,- = 486.35 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 7.8392 (1) A 
6 = 21.5849 (5) A 
c= 12.7823 (3) A 
(3 = 98.422 (1)° 

V= 2139.55 (8) A 3 
Z=4 



F(000) = 992 

D x = 1.510 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5478 reflections 

6 = 2.5-29.8° 

|i = 1.95 mm -1 

T= 100 K 

Block, yellow 

0.42 x 0.20 x 0.13 mm 



Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

J min = 0.492, J max = 0.788 

18795 measured reflections 



6300 independent reflections 

4709 reflections with / > 2o(I) 
R int = 0.036 

©max = 30.2°, 9 m ; n = 1.9° 
= 1 1 >1 1 

k = -30^21 
/ = 18^18 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.041 
wR(F 2 ) = 0.094 
S= 1.02 

6300 reflections 
290 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[g 2 (F 0 2 ) + (0.0387P) 2 + 1.0757P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.78 e A~ 3 
Ap m i„ = -0.72 e A~ 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2a(F ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A ) 
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Geometric parameters (A, °) 



Brl— CI 


1.906 (2) 


Cll— H11A 
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Ol— C19 


1.210(2) 


Cll— HUB 
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02— C18 


1.214(2) 


C12— C17 


1.388 (3) 


03— C26 


1.209 (2) 
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1.394 (3) 


Nl— C9 


1.445 (3) 


C13— C14 


1.389 (3) 


Nl— C27 


1.466 (3) 


C13— H13A 


0.9500 


Nl— C8 


1.473 (3) 
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1.390(4) 


CI— C2 
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1.472 (3) 
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C19— C20 


1.479 (3) 
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1.392 (3) 


C5— C6 
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1.398 (3) 
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1.380 (3) 
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1.546 (3) 


C22— C23 


1.403 (3) 


C7— C10 


1.553 (3) 


C22— H22A 


0.9500 


C7— H7A 


1.0000 


C23— C24 


1.387 (3) 


C8— H8A 


0.9900 


C23— H23A 


0.9500 
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CzU — Cz 1 — CzZ — Cz3 


1 n 

-1.0 (3) 


mi pn pin pio 

jn i — cy — ciu — cio 


1/;^1 A a n cl 
— 104.44 (15) 


PQ 1 PQQ PQQ PQ /| 

Cz 1 — Czz — Cz3 — Cz4 


1 1 

1.1 (3) 


Pin pn pm pio 

c i y — cy — c i u — c i o 


/2. / (2) 


PQQ PQQ PQ /| PQC 

CzZ — Cz3 — Cz4 — Czj 


n 1 /i\ 

-0.1 (3) 


pq p. pn p i n p i o 

cz o — cy — c i u — c i o 


— 3y.5 (2 ) 


PQQ PQ/1 PQC PQn 

Cz3 — Cz4 — Czj — CzU 


-1.0 (3) 


mi pn pin pi 1 

jn i — cy — ciu — en 


O 1 1 O { 1 "7\ 

61 .36 (1 /) 


PQQ PQ/1 PQC p Q / 

Cz3 — Cz4 — Czj — Czo 


1 *70 O /->\ 
1 /O.O (Z) 


p i pi pn pm pii 

C 1 9 — C9 — C 1 0 — C 1 1 


-41.5 (2) 


PQ 1 PQn PQC p Q A 

Cz 1 — CzU — Czj — C24 


1 1 Pl\ 

1.1 (3) 


C26— C9— CIO— Cll 


-153.72 (15) 


C19— C20— C25— C24 


-178.89 (18) 


Nl— C9— CIO— C7 


-44.19(17) 


C21— C20— C25— C26 


-178.72 (18) 


C19— C9— CIO— C7 


-167.09 (16) 


C19— C20— C25— C26 


1.3 (2) 


C26— C9— CIO— C7 


80.71 (17) 


C24— C25— C26— 03 


14.7 (4) 


C18— CIO— Cll— C12 


-20.64(19) 


C20— C25— C26— 03 


-165.4(2) 
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C7— CIO— Cll— C12 
C9— CIO— Cll— C12 
CIO— Cll— C12— C17 
CIO— Cll— C12— C13 
C17— C12— C13— C14 
Cll— C12— C13— C14 
C12— C13— C14— C15 
C13— C14— C15— C16 



-147.24(17) 
98.86(17) 
14.9 (2) 
-165.8 (2) 
-1.7(3) 
179.1 (2) 
0.9 (3) 
0.9 (3) 



C24— C25— C26— C9 
C20— C25— C26— C9 
Nl— C9— C26— 03 
C19— C9— C26— 03 
CIO— C9— C26— 03 
Nl— C9— C26— C25 
C19— C9— C26— C25 
CIO— C9— C26— C25 



-166.9 (2) 
13.0(2) 
31.6(3) 
157.7 (2) 
-83.3 (2) 
-146.80 (17) 
-20.7 (2) 
98.26 (18) 



Hydrogen-bond geometry (A, °) 

D—R-A D — H R-A D-A D—R-A 

Cll— HllB-Ol 0.99 2.40 3.053 (2) 123 

C15— H15A-02 1 0.95 2.44 3.163 (3) 133 

C22— H22A-03 i 0.95 2.57 3.225 (3) 126 
Symmetry codes: (i) x+1/2, -y-l/2, z+1/2. 
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